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which has a rough similarity to the object. As more maxima of the diffraction pattern are admitted to the microscope tube, i.e. as more of the diffraction pattern is utilized, the image in the microscope becomes more and more similar to the object. But perfect similarity can only be attained when all the rays diffracted by the object, which are of sufficient intensity to be able to produce appreciable effects in the focal plane g' of the objective, are received by the objective, i.e. are not cut off by stops. This shows the great importance of using an objective of large numerical aperture. The greater the aperture the sooner will an image be formed which approximately reproduces the fine detail in the object. Perfect similarity is an impossibility even theoretically. A microscope reproduces the detail of an object up to a certain limit only.
To illustrate this by an example, assume that the object P is a grating whose constant is d, and that the incident beam is parallel and falls perpendicularly upon the grating. The first maximum from the centre of the field lies in a direction determined by sin 0 == A : d. Let the real image of this maximum in the focal plane g' of the objective be Cl , while C0 is that of the centre of the field (Fig. 75). Let the distance between
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FIG. 75.
these two images be e. Now the two images C0 and Cl have approximately the same intensity and send out coherent waves, i.e. waves capable of producing interference. Hence there is formed at a distance x' behind the focal plane $' a system of fringes whose distance apart is d' = x'\ : c. If now the objective is aplanatic, i.e. fulfils the sine law (cf. page 58), then sin 0 = e-sin <£', least one of the other maxima. When this is so, the distribution of light in the plane S)3' is no longer uniform, i.e. some sort of an image appears
